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Description
BACKGROUND

[0001]
vice.
[0002] Light emitting diodes (LEDs) are a kind of sem-
iconductor devices that convert electric energy into light.
The LED is advantageous as compared with convention-
al light sources, such as a fluorescent lamp or a glow
lamp, in terms of power consumption, life span, response
speed, safety and environmental-friendly requirement.
In this regard, various studies have been performed to
replace the conventional light sources with the LEDs. The
LEDs are increasingly used as light sources for lighting
devices such as various lamps used in the interior or
outdoor of a building, liquid crystal displays, electric sign-
boards, and street lamps.

The embodiment relates to a light emitting de-

SUMMARY

[0003] The embodiment provides a light emitting de-
vice capable of improving reliability.

[0004] According to the embodiment, the light emitting
device includes a body, a plurality of electrodes in the
body, a light emitting chip installed in the body and elec-
trically connected to the electrodes to generate light, and
a thermo electric cooler module electrically connected to
the electrodes and formed at a lower portion of the light
emitting chip to cool the light emitting chip.

[0005] The embodiment can provide a light emitting
device including a thermo electric cooler module to pre-
vent a light emitting chip from being heated, thereby im-
proving reliability.

BRIEF DESCRIPTION OF THE DRAWINGS
[0006]

FIG. 1 is a sectional view showing a light emitting
device according to a first embodiment;

FIG. 2 is a sectional view showing a thermo electric
cooler module of the light emitting device of FIG. 1;
FIG. 3 is a plan view showing a light emitting device
according to a second embodiment;

FIG. 4 is aside sectional view showing a light emitting
device according to a third embodiment;

FIG.5is aside sectional view showing a light emitting
device according to a fourth embodiment;

FIG. 6 is aside sectional view showing a light emitting
device according to a fifth embodiment;

FIG. 7 is aside sectional view showing a light emitting
device according to a sixth embodiment;

FIG. 8 is aside sectional view showing a light emitting
device according to a seventh embodiment;

FIG. 9 is a perspective view showing a backlight unit
including a light emitting device according to an em-
bodiment; and
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FIG. 10is a view showing a lighting system including
a light emitting device according to an embodiment;

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0007] Inthe description of the embodiments, it will be
understood that, when alayer (or film), aregion, a pattern,
or a structure is referred to as being "on" or "under" an-
other substrate, another layer (or film), another region,
another pad, or another pattern, it can be "directly" or
"indirectly" over the other substrate, layer (or film), region,
pad, or pattern, or one or more intervening layers may
also be present. Such a position of the layer has been
described with reference to the drawings.

[0008] The thickness and size of each layer shown in
the drawings may be exaggerated, omitted or schemat-
ically drawn for the purpose of convenience or clarity. In
addition, the size of elements does not utterly reflect an
actual size.

[0009] Hereinafter, a light emitting device according to
the embodiment will be described with reference to ac-
companying drawings.

[0010] FIG. 1is a sectional view showing a light emit-
ting device 100 according to a first embodiment.

[0011] Referring to FIG 1, the light emitting device 100
according to the first embodiment includes a body 10, a
plurality of electrodes 31 and 32 installed in the body 10,
a light emitting chip 20 installed in the body 10 and elec-
trically connected to the electrodes 31 and 32 to emit
light, and a thermo electric cooler module 40 electrically
connected to the electrodes 31 and 32 to cool the light
emitting chip 20.

[0012] The body 10 may include at least one selected
from the group consisting of resin material such as PPA
(Polyphthalamide), silicon, metallic material, PSG (Photo
sensitive glass), sapphire (AL203), and a printed circuit
board (PCB).

[0013] Ifthe body 10 includes material having electrical
conductivity, an insulating layer (not shown) is addition-
ally formed on the surface of the body 10 such that the
body 10 is prevented from being electrically shorted with
the electrodes 31 and 32.

[0014] A top surface of the body 10 may have various
shapes such as a rectangular shape, a polygonal shape,
and a circular shape according to the use and the design
of the light emitting device 100.

[0015] A cavity 15 may be formed in the body 10 such
that the body 10 has an open upper portion. The cavity
15 may have a cup shape or a concave container shape.
The inner lateral surface of the cavity 15 is perpendicular
to the bottom surface of the body or inclined with respect
to the bottom surface. When viewed in a plan view, the
cavity 15 may have a circular shape, arectangular shape,
a polygonal shape, or an oval shape.

[0016] Theelectrodes 31 and 32 are spaced apartfrom
each otherin the body 10 so as to be electrically insulated
from each other. The electrodes 31 and 32 are electrically
connected to the light emitting chip 20 to supply power
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to the light emitting chip 20.

[0017] As shown in FIG 1, the electrodes 31 and 32
include the first electrode 31 and the second electrode
32. The electrodes 31 and 32 may have various modifi-
cations according to the design of the light emitting device
100, but the embodiment is not limited thereto.

[0018] One ends of the electrodes 31 and 32 are pro-
vided in the cavity 15 of the body 10, and opposite ends
of the electrodes 31 and 32 are provided on the rear
surface of the body 10, but the embodiment is not limited
thereto.

[0019] The electrodes 31 and 32 may include metallic
material, for instance, at least one selected from the
group consisting of Ti, Cu, Ni, Au, Cr, Ta, Pt, Sn, Ag, and
P. The electrodes 31 and 32 may have a single layer
structure or a multiple layer structure.

[0020] The thermo electric cooler module 40 is electri-
cally connected to the electrodes 31 and 32 and driven
to cool the light emitting chip 20 so that the light emitting
chip 20 is prevented from being heated.

[0021] The thermo electric cooler module 40 may be
formed on one of the electrodes 31 and 32 or may be
formed on the body 10, but the embodiment is not limited
thereto.

[0022] Hereinafter, the structure and the operation of
the thermo electric cooler module 40 will be described in
detail.

[0023] FIG 2 is a sectional view showing the thermo
electric cooler module 40.

[0024] Referring to FIG 2, the thermo electric cooler
module 40 includes a cooling plate 41, a first thermal
conductive insulating plate 43a under the cooling plate
41, a plurality of first polar plates 44a under the first ther-
mal conductive insulating plate 43a, a plurality of semi-
conductor pairs 45 electrically connected in series under
the first polar plate 44a, a plurality of second polar plates
44b under the semiconductor pairs 45, second thermal
conductive insulating plates 43b under the second polar
plates 44b, and a heat dissipating plate 42 under the
second thermal conductive insulating plate 43b.

[0025] The semiconductor pairs 45 include at least a
pair of N and P type semiconductors 45a and 45b that
are alternately aligned with each other in a row direction.
The N and P type semiconductors 45a and 45b are elec-
trically connected to each other in series by the first polar
plates 44a and the second polar plates 44b.

[0026] If DC voltage is applied both terminals (plus and
minus terminals) of the first and second polar plates 44a
and 44b, heat is transferred according to the flow of elec-
trons in the case of the N type semiconductor 45a, or
according to the flow of holes in the case of the P type
semiconductor 45b, so that the cooling plate 41 is cooled,
and the heat dissipating plate 42 is heated.

[0027] Thefirstthermal conductive insulating plate 43a
is interposed between the cooling plate 41 and the first
polar plates 44a, and the second thermal conductive in-
sulating plates 43b is interposed between the heat dis-
sipating plate 42 and the second polar plates 44b, such
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that heat can be smoothly transferred while the first polar
plates 44a are being prevented from being electrically
shorted with the second polar plates 44b.

[0028] In detail, the thermo electric cooler module 40
employs a Peltier effect in which heat is generated or
absorbed at the contact part between two different con-
ductive materials when current flows due to the contact
between the two different conductive materials. Accord-
ing to the Peltier effect, in order to transfer carriers from
a material having low potential energy to a material hav-
ing high potential energy based on the potential energy
difference between two different conductive materials,
external energy is required. Accordingly, thermal energy
is absorbed at the contact point. In contrast, in order to
transfer carriers a material having high potential energy
to a material having low potential energy, thermal energy
is dissipated.

[0029] Such a thermo electric cooler module 40 is re-
duced in size and weight so as to be installed in the light
emitting device 100. In addition, uses of the cooling plate
41 and the heat dissipating plate 42 may be changed to
each other according to the polarities of the DC voltage.
In addition, the intensity of the DC voltage is controlled,
so that temperature can be exactly controlled. In addition,
the life span of the thermo electric cooler module 40 is
semi permanent and eco-friendly because the principle
of movement of electrons and holes in N and P type sem-
iconductors is used instead of the mechanical principle.
[0030] Accordingly, the thermo electric cooler module
40 can effectively cool the light emitting chip 20 and pre-
vent the light emitting chip 20 from being heated, so that
the reliability of the light emitting device 100 can be im-
proved.

[0031] FIG. 1 shows that the cooling plate 41 and the
heat dissipating plate 42 of the thermo electric cooler
module 40 are separately formed. Differently, the cooling
plate 41 may be the lower most layer of the light emitting
chip 20 formed on the thermo electric cooler module 40,
and the heat dissipating plate 42 may be an electrode 31
under the thermo electric cooler module 40.

[0032] Referring to FIGS. 1 and 2, the light emitting
chip 20 may be mounted on the cooling plate 41 of the
thermo electric cooler module 40, and electrically con-
nected to the electrodes 31 and 32 to generate light.
[0033] The light emitting chip 20 includes a light emit-
ting structure layer including an undoped semiconductor
layer including a buffer layer on the substrate, a first con-
ductive semiconductor layer formed on the undoped
semiconductor layer, an active layer, and a second con-
ductive semiconductor layer, a transparent electrode on
the second conductive semiconductor layer, a first elec-
trode on the first conductive semiconductor layer, and a
second electrode on the transparent electrode layer.
[0034] The growth substrate may include one selected
from the group consisting of A1203, Si, SiC, GaAs, ZnO,
and MgO. For example, the growth substrate may include
a sapphire substrate.

[0035] The undoped semiconductor layer may include
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a GaN-based semiconductor. For instance, the undoped
semiconductor layer may include an undoped GaN layer
grown by injecting trimethyl gallium (TMGa) gas together
with ammonia (NH5) gas and hydrogen (H,) gas into a
chamber.

[0036] The first conductive semiconductor layer may
include an N type semiconductor layer. The first conduc-
tive semiconductor layer may include semiconductor ma-
terial having a compositional formula of In,Al,Ga,_, N
(0=x<1, 0 <y<1, 0<x+y<1). For example, the first conduc-
tive semiconductor layer may include a material selected
from the group consisting of InAlGaN, GaN, AlGaN,
AlInN, InGaN, AIN, and InN, and may be doped with N
type dopants such as Si, Ge, and Sn.

[0037] Electrons (or holes) injected through the first
conductive semiconductor layer may be recombined with
holes (or electrons) injected through the second conduc-
tive semiconductor layer in the active layer, so that the
active layer emits the light based on the band gap differ-
ence ofthe energy band according to the intrinsic material
of the active layer.

[0038] The active layer may have a single quantum
well structure, a multiple quantum well (MQW) structure,
a quantum dot structure, or a quantum wire structure but
the embodiment is not limited thereto.

[0039] The active layer may include semiconductor
material having a compositional formula of
In,AlyGay,. N (0sx<1. 0sy<1. 0<x+y<1). If the active lay-
er has the MQW structure, the active layer may include
a stack structure of well/barrier layers. For example, the
active layer may have the stack structure of InGaN
well/GaN barrier layers.

[0040] A clad layer (not shown) doped with the n type
or p type dopant can be formed on and/or under the active
layer. The clad layer may include an AlGaN layer or an
InAIGaN layer.

[0041] The second conductive semiconductor layer
may include a P type semiconductor layer. The second
conductive semiconductor layer may include semicon-
ductor material having a compositional formula
ofln,Al,Gay, N (0sx<1, 0 <y<1, O<x+y<1). For in-
stance, the second conductive semiconductor layer may
be selected from the group consisting of InAlIGaN, GaN,
AlGaN, InGaN, AllnN, AIN, and InN, and may be doped
with P type dopants such as Mg, Zn, Ca, Sr, and Ba.
[0042] Meanwhile, the first conductive semiconductor
layer may include a P type semiconductor layer, and the
second conductive semiconductor layer may include an
N type semiconductor layer. In addition, a third conduc-
tive semiconductor layer including an N type semicon-
ductor layer or a P type semiconductor layer may be
formed on the second conductive semiconductor layer.
Accordingly, the light emitting structure layer may have
atleastone of NP, PN, NPN, and PNP junction structures.
In addition, the doping concentration of impurities in the
first and second conductive semiconductor layers may
be uniform or irregular. In other words, the light emitting
structure layer may have various structures, but the em-
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bodiment is not limited thereto.

[0043] The light emitting structure layer including the
first conductive semiconductor layer, the active layer, and
the second conductive semiconductor layer may have
various modifications, but the disclosure is not limited to
the above structure of the light emitting structure layer
according to the embodiment.

[0044] The transparent electrode layer is interposed
between the second conductive semiconductor layer and
the second electrode to act as an ohmic contact layer.
Forexample, the transparent electrode layer may include
at least one selected from the group consisting of ITO,
ZnO, RuQ,, TiO,, and IrO,,.

[0045] The transparent electrode layer may be not es-
sentially required, and the second electrode may be di-
rectly formed on the second conductive semiconductor
layer.

[0046] The light emitting chip 20 may be mounted on
one of the electrodes 31 and 32 or on the body 10, so
that the light emitting chip 20 may be thermally connected
to the thermo electric cooler module 40, but the embod-
iment is not limited thereto.

[0047] The light emitting chip 20 may include at least
one of the LED (Light Emitting Diode). The LED may
include a color LED to emit red, green, blue, or white
light, or a UV (Ultra Violet) LED to emit a UV ray.
[0048] As shown indrawings, the light emitting chip 20
may be electrically connected to the electrodes 31 and
32 through a wire bonding scheme, or may be electrically
connected to the electrodes 31 and 32 through a flip chip
scheme or a die bonding scheme.

[0049] A encapsulant 50 may be formed in the cavity
15 of the body 10 to seal the light emitting chip 20 so that
the light emitting chip 20 can be protected. The encap-
sulant 50 may include luminescence material.

[0050] The encapsulant 50 may include silicon or resin
material. The encapsulant 50 may be formed by harden-
ing silicon or resin material after the silicon or the resin
material has been filled in the cavity 15, but the embod-
iment is not limited thereto.

[0051] The luminescence material may be contained
in the encapsulant 50, and may be excited by a first light
emitted from the light emitting chip 20 to generate a sec-
ond light. For example, if the light emitting chip 20 in-
cludes a blue LED, and the luminescence material in-
cludes a yellow LED, the yellow luminescence material
is excited by the blue light to emit yellow light. As the blue
lightis mixed with the yellow light, the light emitting device
100 can supply white light. However, the embodiment is
not limited thereto.

[0052] Meanwhile, a lens (not shown) is additionally
formed on the encapsulant 50, thereby adjusting the dis-
tribution of light emitted from the light emitting device
100. In addition, a zener diode (not shown) may be ad-
ditionally installed in the body 10 of the light emitting de-
vice 100 in order to improve the withstanding voltage.
[0053] FIG. 3 is a plan view showing a light emitting
device 100A according to the second embodiment.
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[0054] Referring to FIG. 3, the light emitting device
100A according to the second embodiment includes the
body 10 includes a plurality of electrodes 31, 32, 33, and
34 installed in the body 10, the light emitting chip installed
in the body 10 and electrically connected to the first and
second electrodes 31 and 32 among the electrodes 31,
32, 33, and 34 to emit light, and the thermo electric cooler
module 40 electrically connected to the third and fourth
electrodes 33 and 34 among the electrodes 31 32, 33,
and 34 to cool the light emitting chip 20.

[0055] The light emitting device 100A according to the
second embodiment has the same structure as that of
the light emitting device 100 according to the first em-
bodiment except for the arrangement and the wiring of
the electrodes.

[0056] The lightemitting chip 20 is electrically connect-
ed to the first and second electrodes 31 and 32 among
the electrodes 31, 32, 33, and 34, and the thermo electric
cooler module 40 is electrically connected to the third
and fourth electrodes 33 and 34 among the electrodes
3132, 33, and 34.

[0057] Accordingly, the light emitting chip 20 may be
driven independently from the thermo electric cooler
module 40. In other words, the quantity of current flowing
in the thermo electric cooler module 40 may be adjusted
according to the temperature of the light emitting chip 20
and ambient temperature, so the light emitting chip 20
can be properly cooled.

[0058] In order to adjust more effectively the quantity
of current following in the thermo electric cooler module
40, atemperature sensor (not shown) such as a thermis-
tor may be additionally provided in the body 10, but the
embodiment is not limited thereto.

[0059] FIG. 4 is a side sectional view showing a light
emitting device 100B according to a third embodiment.
[0060] Referring to FIG. 4, the light emitting device
100B according to the third embodiment includes the
body 10, the electrodes 31 and 32 installed in the body
10, the light emitting chip 20 installed in the body 10 and
electrically connected to the electrodes 31 and 32 to emit
light, and a thermo electric cooler module 40b electrically
connected to the electrodes 31 and 32 to cool the light
emitting chip 20.

[0061] The light emitting device 100B according to the
third embodiment has the same structure as that of the
light emitting device 100 according to the first embodi-
ment except that the thermo electric cooler module 40b
passes through the body 10.

[0062] The thermo electric cooler module 40b passes
through the body 10. In detail, the cooling plate 41 of the
thermo electric cooler module 40b is provided in the cav-
ity 15 of the body 10, and a heat dissipating plate 42b
may be exposed to the rear surface of the body 10.
[0063] The heat dissipating plate 42b may have a con-
cavo-convex pattern such that the heat dissipating plate
42b has a wider surface area to effectively dissipate heat.
[0064] FIG. 5 is a side sectional view showing a light
emitting device 100C according to a fourth embodiment.
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[0065] Referring to FIG. 5, the light emitting device
100C according to the fourth embodiment includes the
body 10 includes the electrodes 31 and 32 installed in
the body 10, the light emitting chip 20 installed in the
body 10 and electrically connected to the electrodes 31
and 32 to emit light, and a thermo electric cooler module
40c electrically connected to the electrodes 31 and 32 to
cool the light emitting chip 20.

[0066] Differently from the light emitting device 100 ac-
cording to the embodiment, the light emitting device 100C
according to the fourth embodiment discloses that the
thermo electric cooler module 40c passes through the
body 10.

[0067] A mounting pad 33 is formed on the bottom sur-
face of the cavity 15 of the body 10 such that the light
emitting chip 20 can be mounted on the mounting pad
33. The mounting pad 33 is spaced apart from the elec-
trodes 31 and 32.

[0068] The thermo electric cooler module 40c may
make contact with lower portions of the electrodes 31
and 32, and the mounting pad 33.

[0069] The thermo electric cooler module 40¢ can cool
the light emitting chip 20 through the electrodes 31 and
32, and the mounting pad 33.

[0070] In the thermo electric cooler module 40c, if the
electrodes 31 and 32 are directly attached to the first and
second polar plates 44a and 44b so that the electrodes
31 and 32 are electrically connected to the first and sec-
ond polar plates 44a and 44b, the heat dissipating plate
42 is insulated from the electrodes 31 and 32. For exam-
ple, the second thermal conductive insulating plate 43b
extends in the direction of the lateral surface of the heat
dissipating plate 42, such that the heat dissipating plate
42 can be insulated from the electrodes 31 and 32.
[0071] FIG. 6 is a side sectional view showing a light
emitting device 100D according to a fifth embodiment.
[0072] Referring to FIG. 6, the light emitting device
100D according to the fifth embodimentincludes the body
10includes the electrodes 31 and 32 installed in the body
10, the light emitting chip 20 installed in the body 10 and
electrically connected to the electrodes 31 and 32 to emit
light, and a thermo electric cooler module 40d electrically
connected to the electrodes 31 and 32 to cool the light
emitting chip 20.

[0073] Differently from the light emitting device 100 ac-
cording to the first embodiment, the light emitting device
100D according to the fifth embodiment discloses that
the thermo electric cooler module 40d passes through
the body 10. The light emitting chip 20 is formed on one
of the electrodes 31 and 32. The light emitting chip 20 is
provided on one of the electrodes 31 and 32, and the
thermo electric cooler module 40d makes contact with
the lower portion of the electrodes 31 and 32.

[0074] Accordingly, the thermo electric cooler module
40d may cool the light emitting chip 20 through the elec-
trodes 31 and 32.

[0075] In the thermo electric cooler module 40d, if the
electrodes 31 and 32 are directly attached to the first and
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second polar plates 44a and 44b so that the electrodes
31 and 32 are electrically connected to the first and sec-
ond polar plates 44a and 44b, the heat dissipating plate
42 is insulated from the electrodes 31 and 32. For exam-
ple, the second thermal conductive insulating plate 43b
extends in the direction of the lateral surface of the heat
dissipating plate 42, such that the heat dissipating plate
42 can be insulated from the electrodes 31 and 32.
[0076] In the light emitting device 100D of FIG. 6, a
bottom surface of the light emitting chip 20 is electrically
connected to the electrode 31, and a top surface of the
light emitting chip 20 is connected to the electrode 32
through a wire bonding scheme.

[0077] Inotherwords, FIG. 6 shows a vertical type light
emitting device differently from the horizontal type light
emitting device shown in FIGS. 1 to 5.

[0078] The light emitting chip 20 of Fig. 6 includes a
reflective layer on a conductive support substrate, an
ohmic contact layer on the reflective layer, a second con-
ductive semiconductor layer on the ohmic contact layer,
an active layer on the second conductive semiconductor
layer, afirst conductive semiconductor layer on the active
layer, and a first electrode on the first conductive semi-
conductor layer.

[0079] FIG. 7 is a side sectional view showing a light
emitting device 100E according to a sixth embodiment.
[0080] Referring to FIG. 7, the light emitting device
100E according to the sixth embodiment includes the
body 10 includes the electrodes 31 and 32 installed in
the body 10, the light emitting chip 20 installed in the
body 10 and electrically connected to the electrodes 31
and 32 to emit light, and a thermo electric cooler module
40e electrically connected to the electrodes 31 and 32
to cool the light emitting chip 20.

[0081] Differently from the light emitting device 100 ac-
cording to the first embodiment, the light emitting device
100E according to the fifth embodiment discloses that
the thermo electric cooler module 40e passes through
the body 10, and a conductive via 11 is formed in the
body 10 to electrically connect the electrodes 31 and 32
with the second polar plate 44b of the thermo electric
cooler module 40e.

[0082] In other words, one end of the conductive via
11 is directly connected to the electrodes 31 and 32 in
the body 10, and an opposite end of the conductive via
11 is directly connected to the polar plate 44b of the ther-
mo electric cooler module 40e buried in the body 10.
[0083] The configuration of the polar plates 44a and
44b of the thermo electric cooler module 40e and the
semiconductor layer is formed inversely to those of the
first embodiment, so that the polar plate 44b is connected
to the via 11.

[0084] The light emitting chip 20 may be formed on
one of the electrodes 31 and 32, and may be provided
separately from the electrodes 31 and 32 as shown in
FIG. 5.

[0085] FIG. 8 is a perspective view showing a light
emitting device 100F according to a seventh embodi-
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ment.

[0086] Referring to FIG. 8, the light emitting device
100F according to the seventh embodiment includes a
body 10, an insulating layer 12 including silicon oxide
(Si,Oy) and formed on the surface of the body 10, at least
one light emitting chip 20 provided on the body 10, and
the electrodes 31 and 32 provided on the body 10 and
electrically connected to the light emitting chip 20.
[0087] The body 10 may include silicon (Si), aluminum
(Al), aluminum nitride (AIN), AIO,, PSG (Photo Sensitive
Glass), sapphire (Al,O3), beryllium oxide (BeO), a PCB
(Printed Circuit Board), or various resin materials, but the
embodiment is not limited thereto.

[0088] For example, the body 10 may be formed
through injection molding, or may be formed by stacking
a plurality of layers.

[0089] If the body 10 includes Si, a protective device
such as a zener diode may be formed in the form of an
integrated circuit by injecting conductive dopants into the
body 10, but the embodiment is not limited thereto.
[0090] The cavity 15 may be formed in the body 10
such that the body 10 has an open upper portion. For
example, the cavity 15 may be formed through injection
molding or etching.

[0091] The cavity 15 may have a cup shape or a con-
cave container shape. The inner lateral surface of the
cavity 15 is perpendicular to the bottom surface of the
body or inclined with respect to the bottom surface. If the
inclined lateral surface of the cavity 15 is formed by per-
forming a wet etching process with respect to the body
10 including Si, the inclined lateral surface may have an
inclination angle in the range of about 50° to about 60°.
[0092] In addition, the cavity 15 may have a surface in
acircular shape, arectangular shape, a polygonal shape,
or an oval shape.

[0093] The insulating layer 12 may be formed on the
surface of the body 10.

[0094] The insulating layer 12 prevents the body 10
from being electrically shorted with the electrodes 31 and
32 or an external power source. Accordingly, if the body
10 includes an insulator such as AIN or AlO,, the insu-
lating layer 12 may not be formed.

[0095] Theinsulating layer 12 may include at least one
selected from the group consisting of Si0,, Si,Oy, SizNy,
SiyN,, SiO,Ny, and Al,O3. Preferably, the insulating layer
12 may include silicon oxide (SiO, or Si,O,), but the em-
bodiment is not limited thereto.

[0096] If the body 10 includes Si, the insulating layer
12 may be provided in the form of a silicon oxide film
through a thermal oxidation scheme. The insulating layer
12 may be formed through a sputtering scheme, a
PECVD (Plasma Enhanced Chemical Vapor Deposition)
scheme, or an E-beam deposition scheme, but the em-
bodiment is not limited thereto.

[0097] The electrodes 31 and 32 may be formed on
the insulating layer 12. The electrodes 31 and 32 elec-
trically act as a cathode and an anode, respectively, to
supply power to the thermo electric cooler module (not
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shown) provided on the light emitting chip 20 and in the
body 10.

[0098] Meanwhile, cathode marks 70 may be formed
on the body 10 in order to distinguish between the elec-
trodes 31 and 32, but the embodiment is not limited there-
to.

[0099] As shown in FIG. 8, the electrodes 31 and 32
may include electrode body parts 31 a and 32a and ex-
tension parts 3 1 b and 32b protruding the electrode body
parts 31a and 32a. The widths of the extension parts 31b
and 32b may be less than the widths of the electrode
body parts 31a and 32a. Only the extension parts 31b
and 32b may be provided in the cavity 15 of the body 10.
In addition, wires 21 and 22 are bonded to the extension
parts 31b and 32b so that the electrodes 31 and 32 can
be electrically connected with the light emitting diode 20.
[0100] The light emitting chip 20 may be mounted on
the body 10. If the body 10 includes the cavity 15, the
light emitting diode 20 may be installed in the cavity 15.
[0101] As shown in FIGS. 5 to 7, the thermo electric
cooler module 40c, 40d, or 40e may be buried in the body
10. As shown in FIGS. 5 and 6, the electrodes 31 and 32
surround an outer portion of the body 10 while extending
the bottom surface of the body 10, so that the electrodes
31 and 32 can be electrically connected to the thermo
electric cooler module 40c, 40d, or 40e. As shown in FIG
7, the electrodes 31 and 32 can be connected to the
thermo electric cooler module 40c, 40d, or 40e in the
body 10 through a conductive via 11.

[0102] Although the embodiment has been described
in that the light emitting device package has a top view
type, the light emitting device package may have a side
view type. Accordingly, a heat sink characteristic, con-
ductivity, and a reflectance characteristic can be im-
proved. The light emitting device package according to
the embodiment may be applied to an indicator, a signal
lamp, a headlight of a vehicle, an electric sign board, a
lighting device, and a display device.

[0103] Hereinafter, applications of the disclosure will
be described with reference to FIGS. 9 and 10.

[0104] FIG.9is aperspective view showing a backlight
unit 1100 including the light emitting device according to
the disclosure.

[0105] The backlight unit 1100 shown in FIG. 9 is an
example of a lighting system and the embodiment is not
limited thereto.

[0106] Referring to FIG. 9, the backlight unit 1100 in-
cludes a bottom cover 1140, a light guide member 1120
provided in the bottom cover 1140, and a light emitting
module 1110 installed at one side or over the bottom
surface of the light guide member 1120. In addition, a
reflective sheet 1130 is disposed under the light guide
member 1120.

[0107] The bottom cover 1140 has a box shape having
an open top surface to receive the light guide member
1120, the light emitting module 1110 and the reflective
sheet 1130 therein. In addition, the bottom cover 1140
may include metallic material or resin material, but the
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embodiment is not limited thereto.

[0108] The light emitting module 1110 may include a
plurality of light emitting devices 600 installed over a sub-
strate 700. The light emitting devices 600 provide the
light to the light guide member 1120.

[0109] As shown in FIG. 9, the light emitting module
1110isinstalled over atleast one inner side of the bottom
cover 1140 to provide the light to at least one side of the
light guide member 1120.

[0110] In addition, the light emitting module 1110 can
be provided under the light guide member 1120 in the
bottom cover 1140 to provide the light toward the bottom
surface of the light guide member 1120. Such an arrange-
ment can be variously changed according to the design
of the backlight unit 1100.

[0111] The light guide member 1120 is installed in the
bottom cover 1140. The light guide member 1120 con-
verts the light emitted from the light emitting module 1110
into the surface light to guide the surface light toward a
display panel (not shown).

[0112] Forexample, the light guide member 1120 may
include a light guide plate. For instance, the light guide
plate may be manufactured by using acryl-based resin,
such as PMMA (Polymethyl Methacrylate), PET (Poly-
ethylene Terephthalate), COC (copolymers of cycloole-
fins), PC (Polycarbonate) or PEN (polyethylene naphtha-
late) resin.

[0113] Anoptical sheet 1150 may be provided over the
light guide member 1120.

[0114] The optical sheet 1150 may include at least one
of a diffusion sheet, a light collection sheet, a brightness
enhancement sheet, and a fluorescent sheet. For in-
stance, the optical sheet 1150 has a stack structure of
the diffusion sheet, the light collection sheet, the bright-
ness enhancement sheet, and the fluorescent sheet. In
this case, the diffusion sheet uniformly diffuses the light
emitted from the light emitting module 1110 such that the
diffused light can be collected over the display panel (not
shown) by the light collection sheet. The light output from
the light collection sheet is randomly polarized and the
brightness enhancement sheet increases the degree of
polarization of the light output from the light collection
sheet. The light collection sheet may include a horizontal
and/or vertical prism sheet. In addition, the brightness
enhancement sheet may include a dual brightness en-
hancement film and the fluorescent sheet may include a
transmittive plate or a transmittive film including lumines-
cence material.

[0115] The reflective sheet 1130 can be disposed un-
der the light guide member 1120. The reflective sheet
1130 reflects the light, which is emitted through the bot-
tom surface of the light guide member 1120, toward the
light exit surface of the light guide member 1120. The
reflective sheet 1130 may include resin material having
a high reflectance, such as PET, PC or PVC resin, but
the embodiment is not limited thereto.

[0116] FIG 10is a perspective view showing a lighting
system 1200 including the light emitting device according
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to the embodiment. The lighting system 1200 shown in
FIG 10 is only one example and the embodiment is not
limited thereto.

[0117] Referring to FIG. 10, the lighting system 1200
includes a case body 1210, a light emitting module 1230
installed in the case body 1210, and a connection termi-
nal 1220 installed in the case body 1210 to receive power
from an external power source.

[0118] Preferably, the case body 1210 includes mate-
rial having superior heat dissipation property. For in-
stance, the case body 1210 includes metallic material or
resin material.

[0119] The light emitting module 1230 may include a
substrate 700 and at least one light emitting device 600
installed over the substrate 700.

[0120] The substrate 700 includes an insulating mem-
ber printed with a circuit pattern. For instance, the sub-
strate 700 includes a PCB (printed circuit board), an MC
(metal core) PCB, an F (flexible) PCB, or a ceramic PCB.
[0121] In addition, the substrate 700 may include ma-
terial that effectively reflects the light. The surface of the
substrate 700 can be coated with a color, such as a white
color or a silver color, to effectively reflect the light.
[0122] At least one light emitting device 600 can be
installed over the substrate 700.

[0123] Each light emitting device 600 may include at
leastone LED (light emitting diode). The LED may include
a colored LED that emits the light having the color of red,
green, blue or white and a UV (ultraviolet) LED that emits
UV light.

[0124] The lightemitting module 1230 can be variously
arranged to provide various colors and brightness. For
instance, the white LED, the red LED and the green LED
can be arranged to achieve the high color rendering index
(CRI). In addition, a fluorescent sheet can be provided
in the path of the light emitted from the light emitting mod-
ule 1230 to change the wavelength of the light emitted
from the light emitting module 1230. For instance, if the
light emitted from the light emitting module 1230 has a
wavelength band of blue light, the fluorescent sheet may
include yellow phosphors. In this case, the light emitted
from the light emitting module 1230 passes through the
fluorescent sheet so that the light is viewed as white light.
[0125] The connection terminal 1220 is electrically
connected to the light emitting module 1230 to supply
power to the light emitting module 1230. Referring to FIG
10, the connection terminal 1220 has a shape of a socket
screw-coupled with the external power source, but the
embodiment is not limited thereto. For instance, the con-
nection terminal 1220 can be prepared in the form of a
pin inserted into the external power source or connected
to the external power source through a wire.

[0126] According to the lighting system as described
above, at least one of the light guide member, the diffu-
sion sheet, the light collection sheet, the brightness en-
hancement sheet and the fluorescent sheet is provided
on the path of the light emitted from the light emitting
module, so that the desired optical effect can be
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achieved.

[0127] Since the backlight unit 1100 and the lighting
system 1200 shown in FIGS. 9 and 10 include the light
emitting modules 1110 and 1230 having the light emitting
devices shown in FIGS. 1 to 8, the backlight unit 1100
and the lighting system 1200 can obtain superior light
efficiency.

[0128] Any reference in this specification to "one em-
bodiment," "an embodiment," "example embodiment,"
etc., means that a particular feature, structure, or char-
acteristic described in connection with the embodiment
is included in at least one embodiment of the invention.
The appearances of such phrases in various places in
the specification are not necessarily all referring to the
same embodiment. Further, when a particular feature,
structure, or characteristic is described in connection with
any embodiment, it is submitted that it is within the pur-
view of one skilled in the art to effect such feature, struc-
ture, or characteristic in connection with other ones of
the embodiments.

[0129] Although embodiments have been described
with reference to a number of illustrative embodiments
thereof, it should be understood that numerous other
modifications and embodiments can be devised by those
skilled in the art that will fall within the spirit and scope
of the principles of this disclosure. More particularly, var-
ious variations and modifications are possible in the com-
ponent parts and/or arrangements of the subject combi-
nation arrangement within the scope of the disclosure,
the drawings and the appended claims. In addition to
variations and modifications in the component parts
and/or arrangements, alternative uses will also be ap-
parent to those skilled in the art.

Claims
1. Alight emitting device comprising:

a body;

a plurality of electrodes in the body;

a light emitting chip installed in the body and
electrically connected to the electrodes to gen-
erate light; and

a thermo electric cooler module electrically con-
nected to the electrodes and formed at a lower
portion of the light emitting chip to cool the light
emitting chip.

2. Thelight emitting device of claim 1, wherein the ther-
mo electric cooler module includes a cooling plate,
a heat dissipating plate, and at least one semicon-
ductor pairs between the cooling plate and the heat
dissipating plate.

3. Thelight emitting device of claim 1, wherein the ther-
mo electric cooler module is interposed between the
light emitting chip and the electrodes.
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The light emitting device of claim 1, wherein the ther-
mo electric cooler module passes through the body.

The light emitting device of claim 4, wherein the ther-
mo electric cooler module is formed under the elec-
trodes.

The light emitting device of claim 1, wherein the light
emitting chip includes at least one light emitting di-
ode.

The light emitting device of claim 1, wherein the first
and second electrodes of the electrodes are electri-
cally connected to the light emitting chip, and the
third and fourth electrodes are electrically connected
to the thermo electric cooler module.

The light emitting device of claim 1, wherein the light
emitting chip and the thermo electric cooler module
are electrically connected to the same electrodes.

The light emitting device of claim 2, wherein the cool-
ing plate of the thermo electric cooler module is pro-
vided at the lower portion of the light emitting chip.

The light emitting device of claim 2, wherein the heat
dissipating plate is provided on a bottom surface
thereof with a plurality of protrusions.

The light emitting device of claim 2, wherein the ther-
mo electric cooler module includes a plurality of elec-
trode plates formed at upper and lower portions of
the semiconductor pairs to connect the semiconduc-
tor pairs to each other in series.

The light emitting device of claim 11, wherein the
thermo electric cooler module further includes insu-
lating layers between the electrode plates and the
cooling plate, and between the electrode plates and
the heat dissipating plate.

The light emitting device of claim 1, wherein the body
includes a cavity, and the light emitting chip is pro-
vided in the cavity.

The light emitting device of claim 13, further com-
prising an encapsulant in the cavity.

The light emitting device of claim 13, wherein the
thermo electric cooler module is provided in the cav-

ity.
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